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There are over 300 
commercially available 
sutfonyt chlorides with 
varying R groups. 



H(3 



= linker of varied 
constitution and 
length 



1 . Sulfonate ester formation 

2. Oxidative cleavage 
of aikene 

31 Coupling of resultanT 
carboxyllc acid with 
various biotinylated 
conjugates 



R = pyridyl. substituted pyridyl, aryl, 
substituted aryl, heteroaromatic, 
or various alkyl moieties 

= linker of varied constitution 
and length 



(§) =biotin 



Scheme 1 . A pathway for syntheses of various biotinylated sulfonate esters for use in activity-based proteomics studies. 



^ r CHO 

S6. 
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1.4-addItIon of a carbon 
nucleophile or a thiolate 
Ion or a thlyl radical to the 
convex face of enal I 



Available In three steps from 
1-dleth^amlno-1 ,3-butadiene 
end acrolein by the method of 
Sorensen, E J. et aL (see Angew. Chem. 
Int Ed 1999. 33, 971-974). 



n 



NHOH-HCI 



(commercially available) 
NaHCQ 3 (5 equiv.) 



R - alkyl, aryl, substituted aryl, 
heteroaromatlc, thioalkyl, 
or thioaryl moieties. 
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1. AcCf, Et 3 N, Et 2 0, 
0*C-4rt 

2. AcOH, NaOAc, rt 



I CHjO I 
O H 



Acylation of hvdroxyl 

group of V with various 
iotinylated conjugates 



VI 

= linker of varied constitution 
and length 



(5) = blotln 



R = alkyl, aryl, substituted aryl, 
heteroaromatlc, thloaJkyf, 
or thioaryl moieties. 



N^OCH, 



OH 



LUAIH4. Et 2 0 

2. 2 N HCI 

t 

3. MsCI, EfeN; then 
6 N NaOH, MeOH 

4. f-BuONa, Mel, THF 



IV 



Scheme 2. A strat gy for converg nt, stereocontrolled syntheses of conformatlonally well-defined spiroepoxides of type VI. 
Literature precedent for I — * II — » 111 — ► IV — » V can be found In Sorensen. E J. et a/. Angow. Chem. lot Ed. 1999, 38. 971-974. 
Compounds of type VI are analogs of the metalloprotease (MetAp-2) inhibitor fumagllUn and win be employed as covalent 
affinity agents in actlvityrbas d proteomics studies. 
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FIGURE 7 
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FIGURE 8 



(EtO) 3 P, A 



TsCI (Z_ 1 - X = OH 
ZZT 2 , X = OTs 
Nal I — 3 . X = I 




TMSBr V RuCI 3 . NalO 4 





FIGURE 9 



HO. 



RSO3CI 



pyridine, 0°C 
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RuC! 3 -H 2 0 
Nal0 4 

CH3CN-CCI4-H2O 
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FIGURE 11 



Sulfonate* 2 3 1 4 2 3 
A + + + + 

79- 




48- 



B 



Sulfonate* 8 9 8 
^ A + + — 



1 10 11 10 11 

- - - + + 



FIGURE 12 



A Sulfonate # 115 5 1 

A + - - + + 




|| Sulfonate # 119 9 1 

H: A + — — + + 




FIGURE 13 
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189.6118 OAFIOSPWR 
1418 7tS4 KFlPT.PWy^K 
3S4 8168 VPAMAYT ^ff>J fiHftTK 
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1645.7974 mNNRWHMV^ir 
1680 8121 EmRHffl vnnrPi ir 
304.9507 fHGOTrPSnr.ftiFTVrtt 
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>5S.Qg75 YVI^NPr Tnr,ffNQOPQ|nK 
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BL-21 CeUs - - + + 
Testis Proteome + + — — 

A + - + - 




FIGURE 14 
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FIGURE 15 




FIGURE 16 



pH 66778899 
Preheated +-+- + - + - 




FP-peg-biotin 

pH 66778899 
Preheated + -+- + -+- 
119- 




FP-biotin 



FIGURE 17 



I II 
Preheated + H 



FIGURE 18 



FP-peg-biotin + + + + + +- - - 
FP-biotin ------++ + 

OTFMK o o. 200 so 5 i o 200 50 



FIGURE 19 
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C. blue 

Avid in 
(iXexp) 

Avidin 
(5X exp) 





FIGURE 20 
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FP-peg-biotin - 

FP-biotin + + 
Preheated + " 
119- 




FP-biotin (jtM) 0.5 1 12 2 4 4 8 8 
Preheated -+-+- + -+ - 
119-5 
79-1 




J FP-peg-biotin 0*M) 0.5 1 1 224 48 8 
L Preheated - + -+ - + - + - 

d 119-1 

f= 79- 




D 



FP-peg-biotin (jiM) 1 




One minute 
reaction 



FIGURE 21 




FIGURE 23 
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FP-peg-biotin + 
Preheated + 




acylpeptide hydrolase, 82 kDa 
prolyloli go pept idase, 80 kDa 

carboxyiesterase I* 80 kDa 
carboxylesterasc 10, 60 kDa 

long chain acy! Co A hydro lase, 48 kDa 
unknowD hydrolase. 45 kDa 



PAF acetylhydrolase. al subunit, 32 kDa 
PAF aoctylhydrolase, ol2 subunit, 30 kDa 



